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[57] ABSTRACT 
Provided are a temperature measuring probe separable 
from a main body which includes a signal processor, 
and an electronic clinical thermometer equipped with 
this probe. The temperature measuring probe includes a 
temperature measuring circuit supported by a flat, flexi 
ble; strip-shaped base member, in which the tempera 
ture measuring circuit is sealed by a coating member, 
such as a ?lm, and/or a ?ller, one end thereof being 
treated to form a connector. This structure allows the 
overall probe to be formed into a ?lm-, sheet- or plate 
like con?guration. Preferably, a core member is pro 
vided between the base member and coating member, 
with the ?exiblity and rigidity of the overall probe 
being decided by selecting the thickness, material and 
cross-sectional con?guration of the core. The tempera 
ture measuring circuit preferably is composed of the 
minimum number of required circuit elements, and indi 
vidual probes are provided with interchangeability by 
trimming, selection of characteristics or other treat 
ment. 

7 Claims, 9 Drawing Sheets 
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TEMPERATURE MEASURING PROBE AND 
ELECTRONIC CLINICAL THERMOMETER 

EQUIPPED WITH SAME 

BACKGROUND OF THE INVENTION 

This invention relates to a temperature measuring 
probe and an electronic clinical thermometer equipped 
with the probe. More particularly, the invention relates 
to a temperature measuring probe separable from a main 
body which includes a signal processor, and the elec 
tronic clinical thermometer equipped with this probe. 

In a conventional electronic clinical thermometer, a 
main body which includes a signal processor is unitary 
with a probe. The overall thermometer is rigid and the 
probe portion thereof is rod shaped. For this reason, the 
temperature sensing portion has a large thermal capac 
ity, so that it is difficult to shorten temperature measure 
ment time. 

In addition, when an electronic clinical thermometer 
of this conventional type is inserted in an armpit, cloth 
ing can become an impediment to measurement. When 
the thermometer is placed in the mouth, it causes dis 
comfort under the tongue. 
When a conventional electronic clinical thermometer 

is of the type used for measuring body temperature 
orally or anally, a troublesome sterilization operation or 
the like is required owing to the risk of infection. As a 
result, the popularity of such thermometers is reduced 
for reasons of hygiene and cleanliness. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to 
provide a novel, disposable temperature measuring 
probe, and an electronic clinical thermometer having 
the probe, in which the temperature sensing portion has 
excellent thermal response and the probe is easy to 
handle when measuring various parts of the body. 

In order to attain the foregoing object, the tempera 
ture measuring probe of the invention includes a tem 
perature measuring circuit supported by a ?at, ?exible, 
strip-shaped base member, in which the temperature 
measuring circuit is sealed by a coating member, such as 
a ?lm, and/or a ?ller, one end thereof being treated to 
form a connector. 

In a preferred embodiment, the temperature measur 
ing circuit includes a temperature sensing body and a 
conductor for leading an electric signal from the tem 
perature sensing body to the exterior of the temperature 
measuring circuit. 

In a preferred embodiment, the temperature measur 
ing circuit includes a temperature sensing body, a preci 
sion compensating resistor or a linearizing resistor for 
the temperature sensing body, and a conductor for lead 
ing electric signals from these elements to the exterior 
of the temperature measuring circuit. 

In a preferred embodiment, the temperature sensing 
body is a thermister or a thin-?lm body made of plati 
num or the like. 

In a preferred embodiment, the precision compensat- 
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ing resistor or linearizing resistor is a thin-?lm resistor. - 
In a preferred embodiment, the temperature sensing 

body is sealed by a ?ller having excellent thermal con 
ductivity and is exposed from the coating member. 

In a preferred embodiment, a core member is pro 
vided between the base member and the coating mem 
ber. 
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2 
In a preferred embodiment, the core member has a 

thickness approximately the same as those of circuit 
elements of the temperature measuring circuit and is 
formed to include cavities for receiving the circuit ele 
ments 

In a preferred embodiment, the core member has one 
or more polygonal or circular cavities at portions other 
than those corresponding to the circuit elements. 

In a preferred embodiment, the core member resides 
only at a peripheral portion of the temperature sensing 
body and has a smoothly diminishing thickness. 

In a preferred embodiment, at least the cavity for the 
temperature sensing body is filled with a ?ller having 
excellent thermal conductivity. 

In a preferred embodiment, an adhesive portion is 
provided on a portion of a surface of the probe. 

Further, in order to solve the foregoing object, there 
is provided an electronic clinical thermometer having 
the above-described temperature measuring probe re 
movably attached thereto. 

Basically, therefore, the temperature measuring 
probe of the present invention possesses a structure in 
which a temperature measuring circuit is supported by 
a ?at, ?exible, strip-shaped base member and is sealed 
by a coating material, such as a ?lm, and/ or a filler. This 
makes it possible to form the overall probe into a ?lm 
shaped member (having a thickness of 0.05—0.2 mm), a 
sheet-shaped member (having a thickness of 0.2-1.0 
mm) or a plate-shaped member (having a thickness of 
1.0-4.0 mm). As a result, thermal capacity at the periph~ 
cry of the temperature sensing body is reduced and, at 
the same time, the thermal resistance to the exposed 
portion at the time temperature is sensed is enlarged, 
thereby making it possible to shorten temperature sens 
ing time. Furthermore, since the probe is made of a 
?exible material and is ?at in shape, ?exibility is main 
tained in a direction perpendicular to the surface whose 
temperature is measured (i.e., in the direction of the 
surface on which the probe is used) while there is al 
most no ?exibility in a direction parallel to the surface 
(i.e., in the direction laterally of the surface). When 
temperature is measured, therefore, the ?at probe as 
sumes an attitude inserted in or affixed to the body part 
measured, at which time the rigidity in the lateral direc 
tion and the ?exibility in the direction of the surface on 
which the probe is used assure that the probe can be 
inserted or affixed with ease and that the probe will be 
stably maintained after being set in place. 

Preferably, the temperature sensing circuit is com 
posed of the minimum numberof required circuit ele 
ments. For example, the probe is provided with inter 
changeability by such processing as trimming of the 
temperature sensing body and/ or the precision compen 
sating resistor and/or the linearizing resistor or selec 
tion of the precision compensating resistor and/or the 
linearizing resistor. The probe can thus be made dispos 
able. 

Preferably, the temperature sensing body is sealed in 
a ?ller having excellent thermal conductivity and is 
exposed from the coating member to improve the ther 
mal response of the temperature sensing portion. 

Preferably, a core member is stacked between the 
base member and the coating member. Flexibility and 
rigidity are freely selected by selecting the thickness, 
material and cross-sectional shape of the core member. 

Preferably, the core member has approximately the 
same thickness as those of the circuit elements of the 
temperature measuring circuit, and portions of the core 
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member corresponding to the circuit elements are 
formed into cavities to protect the circuit elements. The 
probe coating of ?lm or the like is formed to have over 
all smoothness. 

Preferably, the core member is provided with one or 
more polygonal or circular cavities at portions other 
than those corresponding to the circuit elements. This 
reduces the amount of heat that escapes from the tem 
perature sensing portion via the core member. Thermal 
response is improved. 

Preferably, the core member is provided only at a 
peripheral portion of the temperature sensing body and 
has a smoothly diminishing thickness. This protects the 
temperature sensing body and smoothens the coating, 
made of ?lm or the like, of this portion. 

Preferably, at least the cavity which receives the 
temperature sensing body is ?lled with a ?ller having 
excellent thermal conductivity, thereby improving the 
thermal characteristics of the temperature sensing body. 
This also protects the temperature sensing body against 
the penetration of chemicals, saliva and the like. 

Preferably, an adhesive portion is provided on a por 
tion of the surface to stabilize and retain the probe after 
it is af?xed. 
The electronic clinical thermometer of the invention 

has the above-described temperature measuring probe 
removably attached thereto. By arranging it so that 
signal processing is performed through an appropriate 
method, the probe can be made disposable. 
Other features and advantages of the present inven 

tion will be apparent from the following description 
taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same or 
similar parts throughout the ?gures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front view illustrating a ?rst embodiment 
of a temperature measuring probe according to the 
invention; 
FIG. 2 is a sectional view taken along line A-A of 

FIG. 1; 
FIG. 3 is a sectional view taken along line B—B of 

FIG. 1; 
FIG. 4 is a front view illustrating a second embodi 

ment of a temperature measuring probe according to 
the invention; 
FIG. 5 is a sectional view taken along line C—C of 

FIG. 4; 
FIG. 6 is a sectional view illustrating a third embodi 

ment of a temperature measuring probe according to 
the invention; 
FIG. 7 is a sectional view illustrating a modi?cation 

of the third embodiment; 
FIGS. 8 through 10 are sectional views of other em 

bodiment relating to the B—B cross-sectional con?gu 
ration of FIG. 3; 
FIG. 11 is a sectional view illustrating a ?fth embodi 

ment of a temperature measuring probe according to 
the invention; 
FIG. 12 is a sectional view illustrating a sixth embodi 

ment of a temperature measuring probe according to 
the invention; 
FIGS. 13 and 14 are back views illustrating a seventh 

embodiment of a temperature measuring probe accord 
ing to the invention; 
FIG. 15 is a view showing a case where the probe of 

FIG. 13 is used for oral temperature measurement; 
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4 
FIGS. 16(A), (B) are views showing a case where the 

probe of FIG. 14 is used for armpit temperature mea 
surement; 
FIG. 17 is a circuit diagram showing a temperature 

measuring circuit for a case where measurement per 
formed by an electronic clinical thermometer is of the 
oscillatory type; ‘ 

FIG. 18 is a circuit diagram showing a temperature 
measuring circuit for a case where measurement per 
formed by an electronic clinical thermometer is of the 
constant-current type; 
FIG. 19 is an external perspective view showing an 

embodiment of an electronic clinical thermometer of 
the oscillatory type; and 
FIG. 20 is a block diagram illustrating an embodi 

ment of an electronic clinical thermometer according to 
the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

First Embodiment 
A ?rst embodiment of the invention relates to a tem 

perature measuring probe in which the circuit elements 
possess thickness. 
FIG. 1 is a front view illustrating the ?rst embodi 

ment of the temperature measuring probe according to 
the invention, FIG. 2 is a sectional view taken along line 
A-A of FIG. 1, and FIG. 3 is a sectional view taken 
along line B—B of FIG. 1. As shown in FIGS. 1 
through 3, a temperature measuring circuit is mounted 
on a base member 2 and comprises a thermistor 4 serv 
ing as a temperature sensing body, a precision compen 
sating resistor or linearizing resistor 5, and a conductor 
3 for leading electric signals from these elements to the 
outside of the probe. Stacked on the base member 2 is a 
core member 6 having cavities 100, 101 corresponding 
to the thermistor 4 and resistor 5, respectively. At least 
the cavity 100 is ?lled with a ?ller 7 having a high 
thermal conductivity. The top of this arrangement is 
coated with a coating 8 such as ?lm. In order to provide 
electrical connection to the main body of an electronic 
clinical thermometer, the terminus of the conductor 3 is 
not covered by the core 6 or ?lm 8 but is left exposed to 
form a connector portion 9. 
Employed as the base member 2 is polyimide, polyes 

ter or the like exhibiting heat resistance to soft solder. 
An example of the core material 6 is polyethylene or the 
like that has been subjected to a surface treatment. An 
example of the ?lm 8 is polyester or the like. The core 
material 6 has a thickness approximately the same as 
that of the thermistor 4 or resistor 5, serves to protect 
these circuit elements and is such that the coating pro 
vided by the ?lm 8 can be performed easily and 
smoothly. The thickness, shape and material of the core 
6 can be freely selected so that the probe can be pro 
vided with the proper rigidity. Alternatively, the core 
material 6 at the probe end E can be thinned somewhat 
to make it easier for this probe end to be inserted in a 
body cavity, such as the mouth, where temperature is to 
be measured. 
The base member 2, core material 6 and ?lm 8 are 

electrical insulators for the purpose of protecting the 
temperature sensing body, conductor and the like, and 
these are required to exhibit some water resistance and 
resistance to chemicals (disinfectants). 
An example of the ?ller 7 is an epoxy adhesive or the 

like. - 
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Overall, the probe has a flat, strip-shaped con?gura 
tion and can be formed into a sheet (having a thickness 
of 0.2-1.0 mm) or a plate (having a thickness of 1.0-4.0 
mm). As a result, thermal capacity at the periphery of 
the temperature sensing body is reduced and, at the 
same time, the thermal resistance to the exposed portion 
at the time temperature is sensed is enlarged, thereby 
making it possible to shorten temperature sensing time. 
Furthermore, since the probe is made of a flexible mate 
rial and is ?at in shape, there is ?exibility in a direction 
perpendicular to the surface whose temperature is mea 
sured (i.e., in the direction of the surface on which the 
probe, is used) while there is almost no ?exibility in a 
direction parallel to the surface (i.e., in the direction 
laterally of the surface). When the temperature of the 
mouth is measured, therefore, the ?at probe assumes an 
attitude inserted under the tongue, at which time the 
rigidity in the side-face direction makes it difficult for 
warping to occur while the ?exibility in the direction of 
the surface used makes it possible to insert the probe 
where desired. After the probe is inserted, the ?exibility 
in the direction of the surface used can be utilized to 
allow the probe to bend so that it will not become an 
obstruction. 

It should be noted that the base member 2 and con 
ductor 3 can be replaced by a ?exible substrate, in 
which case the base member 2 would comprise a ther 
moplastic resin exhibiting thermal resistance at the melt 
ing point of soft solder, an example being polyimide or 
polyester. The materials constituting core 6 and ?lm 8 
are chosen upon taking into consideration such factors 
as their adhesion, weldability and fusibility. 
The resistor 5 and cavity 101 can be eliminated if use 

is made of a thermistor 4 precision-compensated as by 
trimming. 
Second Embodiment 
The second embodiment of the invention relates to a 

temperature measuring probe in which the amount of 
heat that escapes via the core material is reduced. 
FIG. 4 is a front view illustrating a second embodi 

ment of a temperature measuring probe according to 
the present invention, and FIG. 5 is a sectional view 
taken along line C—C thereof In FIGS. 4 and 5, if the 
core material 6 is provided with more than a certain 
degree of thickness, the majority of the heat at the pe 
riphery of the thermistor 4 will be transmitted rear 
wardly of the probe via the core material 6 when tem 
perature is sensed, and the heat will escape to the out 
side from the exposed portion; Accordingly, in the 
second embodiment of the invention, triangular cavities 
102 are provided at a number of locations so as to re 
duce the escape of heat longitudinally of the probe via 
the core 6. The cavities 102 can be circular or polygonal 
if desired, and one or a plurality can be provided. If the 
core is sufficiently thin, there will be little escape of heat 
to the exposed portion, in which case the core need not 
be provided with holes. 

Third Embodiment 
The third embodiment of the invention relates to a 

temperature measuring probe in which only the temper 
ature sensing body has thickness. 
FIG. 6 is a sectional view illustrating a third embodi 

ment of a temperature measuring probe according to 
the present invention, and FIG. 7 is a sectional view 
showing a modi?cation of the third embodiment. In 
FIGS. 6 and 7, if a thin-?lm resistor 10 is employed as 
the precision compensating resistor or the linearizing 
resistor, it is not always necessary to adopt a laminated 
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6 
structure in which the core 6 is interposed between 
layers. As a result, in the third embodiment, the core 6 
is provided solely at the peripheral portion of the thick 
thermistor 4, the core 6 has a thickness approximately 
the same as that of the thermistor 4 at the portion near 
the thermistor 4. The thickness of the core 6 diminishes 
from this portion toward the rearward end of the probe. 
The core 6 is thus tapered in such a manner that it will 
not cause discomfort at the body part measured while 
also allowing the ?lm 8 to smoothly and uniformly coat 
the peripheral portion of the thermistor 4. Since the 
thin-?lm resistor 10 has almost no thickness, it is held in 
direct, intimate coating contact with the base member 2 
by the ?lm 8. Thus, since the probe of the third embodi 
ment has thickness solely at its temperature sensing 
portion, the user can readily ascertain the location of 
the temperature sensing portion and perform measure 
ment with ease. 

Rather than providing projections solely on one sur 
face of the probe, a tapered structure can be adopted in 
which the base member 2 is bent at portions D and F. 
The resistor 10 can be dispensed with if the thermis 

tor 4 is precision-compensated as by trimming. 
There is also a case in which there are a plurality of 

the precision compensating resistors 10 rather than just 
one (FIG. 18). However, if it is so arranged that the 
resistors 10 are obtained as by vapor deposition, the 
number of parts and the mounting process will be no 
different from when there is only one resistor. Only a 
process such as trimming for adjusting the precision 
compensating resistors 10 will be different. If the manu 
facturing cost per probe can thus be held down, the 
measuring system of the main body of the electronic 
clinical thermometer can be diversi?ed, as by being 
made an oscillatory system or direct-current system, so 
that the measuring system can be provided with ?exibil 
1ty. 
Fourth Embodiment 
The fourth embodiment relates to several other em 

bodiments concerned with the B-B cross section of the 
probe of the ?rst embodiment. 
FIGS. 8 through 10 are sectional views of other em 

bodiments relating to the B—-B cross of FIG. 3. The 
con?gurations of the base member 2 and ?lm 8 may be 
as shown in FIGS. 8 or 9. In comparison with the ar 
rangement of FIG. 3, here the ?lm 8 is bonded, welded 
or fused directly to the base 2, and the surface of adhe 
sion to the core 6 is greater in area. The probe therefore 
has an improved seal. The cross section of the probe 
need not always be rectangular. For example, if the 
cross section of the core 6 is of the type shown in 
FIG. 10, the secondary moment of the cross section can 
be enlarged. 

Fifth Embodiment 
The ?fth embodiment relates to a probe in which the 

temperature sensing body is exposed from the coating 
by being sealed using a?ller exhibiting high thermal 
conductivity. 
FIG. 11 is a cross sectional view of a ?fth embodi 

ment of the temperature measuring probe according to 
the present invention. Though the thermistor 4 and the 
precision compensating resistor and/or linearizing resis 
tor 5 have thickness, these are each coated by the tiller 
7 and are sealed and protected thereby. Other portions 
are coated with the ?lm 8. Adopting this arrangement 
improves the thermal response of the thermistor 4. 

It should be noted that the core 6 may or may not be 
provided. 
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In addition, the same structure can be obtained even 
if the temperature sensing body 4 and/or resistor 5 do 
not have thickness. 

Sixth Embodiment 
The sixth embodiment relates to a temperature mea 

suring probe in which the temperature sensing body 
does not possess thickness. 
FIG. 12 is a sectional view showing a sixth embodi 

ment of a temperature measuring probe according to 
the present invention. By way of example, here the 
temperature sensing body itself is made of a thin-?lm 
temperature sensing body 11 consisting of platinum or 
the like, and the body 11 per se is precision-compen 
sated as by trimming. If this arrangement is adopted, it 
will be unnecessary to provide precision compensating 
resistors, thereby allowing the number of parts to be 
reduced. As a result, the structure of the probe accord 
ing to the sixth embodiment is such that the entirety of 
the base 2, with the exception of the connector portion 
9, is directly coated with the ?lm 8 without the inter 
vention of the core 6. This facilitates coating. In addi 
tion, the probe with this structure is such that thickness 
and rigidity are. decided by the base 2. The probe can be 
formed into a ?lm (having a thickness of 0.05-0.2 mm), 
a sheet (having a thickness of 0.2-1.0 mm) or a plate 
(having a thickness of 1.0-4.0 mm). 

Seventh Embodiment 
A seventh embodiment relates to a temperature mea 

suring probe having an adhesive portion provided on a 
part of the probe surface. 
FIGS. 13 and 14 are back views illustrating a seventh 

embodiment of a temperature measuring probe accord 
ing to the invention. Here the illustrated temperature 
measuring probe itself employs the arrangement of the 
?rst embodiment. The same is true of the other embodi 
ments of the probes to follow. By applying an adhesive 
to a suitable portion of the back surface (or front sur 
face) of the probe, this portion can be af?xed to a sur 
face of the human body. Accordingly, a connector and 
cord for providing the electrical connection to the main 
body can be ?xed and supported and will not impede 
the sensing of temperature. 

In the case of FIG. 13, an adhesive portion 21 is 
provided on all or part of the portion of the probe back 
surface extending longitudinally from the center line 20 
of the probe as seen from the temperature sensing body. 
By virtue of this arrangement, the probe can be conve 
niently ?xed to and supported on a body surface when 
temperature is sensed orally. 

In the case of FIG. 14, the adhesive portion 21 is 
provided on all or part of the portion of the probe back 
surface at the distal end of the probe remote from the 
center line 20 in the longitudinal direction. This portion 
of the probe includes the vicinity of the temperature 
sensing body. This arrangement is advantageous in that 
the temperature sensing portion will not shift when 
temperature is sensed in an armpit. 
FIG. 15 is a view for a case where the probe of FIG. 

13 is used to measure temperature orally. The tempera 
ture sensing portion at the tip of the probe is placed 
under the tongue, after which the main body of the 
probe is bent toward the chin and af?xed thereto by the 
adhesive portion 21 at the back surface of the probe. 
This arrangement allows a connector 14 and cable 15 to 
also be restrained and secured below the probe so as not 
to interfere with measurement. 
FIGS. 16(A) and 16(B) are views for a case where the 

probe of FIG. 14 is used to measure temperature in an 
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8 
armpit. FIG. 16(A) shows how the back surface of the 
temperature sensing portion at the probe tip is af?xed in 
the armpit, and FIG. 16(B) shows the probe in a state 
held lightly in the armpit after the probe is af?xed. This 
assures that the temperature sensing portion will not 
shift during temperature measurement. 
Temperature Measuring Circuit 
In order for a probe to be disposable, probe inter 

changeability is required. In order to maintain this inter 
changeability, precision compensation of the tempera 
ture sensing body must be performed for each probe. To 
this end, two methods are available. In one method, an 
inexpensive temperature sensing body and one or more 
precision compensating resistors are mounted on the 
probe and the precision compensating resistors are ad 
justed. In the other method, only an expensive tempera 
ture sensing body having high precision is mounted on 
the probe. 
FIG. 17 is a circuit diagram illustrating a temperature 

measuring circuit in a case where an electronic clinical 
thermometer performs measurement using an oscilla 
tory method. According to the so-called oscillatory 
method, a circuit having a reference resistor R1 (=the 
precision compensating resistor 5), the value whereof 
does not change with temperature, and a circuit having 
the thermistor 4 are alternatingly connected and discon 
nected, an oscillator is caused to oscillate in the main 
body, the oscillations are counted and temperature is 
calculated based on the value of the count. Accord 
ingly, the resistance value of the reference resistor R1 is 
tuned in advance to the resistance value R0 of the 
thermistor 4 at a predetermined temperature To as by 
trimming. 
FIG. 18 is a circuit diagram illustrating a temperature 

measuring circuit for a case where an electronic clinical 
thermometer performs temperature measurement by a 
constant-current method. Here the resistance values R2, 
R3, R4of a plurality of precision compensating resistors 
5-1, 5-2, 5-3 are each adjusted beforehand by trimming 
or the like. 

If the temperature sensing body itself is precision 
compensated, the precision compensating resistors will 
no longer be necessary. 

Electronic Clinical Thermometer 
FIG. 19 is an external perspective view illustrating an 

embodiment of an electronic clinical thermometer of 
the oscillatory type. Numeral l6 denotes the main body 
of the electronic clinical thermometer, and numeral 17 
denotes a liquid-crystal display which displays mea 
sured body temperature. Numeral. 15 designates a probe 
cable capable of being freely withdrawn from the inte 
rior of the main body 16. A connector 14 is provided at 
the end of the cable 15. Numeral 1 denotes the tempera 
ture measuring probe of the foregoing embodiments. 
FIG. 20 is a block diagram showing the construction 

of an embodiment of an electronic clinical thermometer 
according to the present invention. In FIG. 20, the 
probe 1 includes a thermistor Rt}, and a precision com 
pensating resistor (reference resistor) R, which has been 
subjected to trimming or the like. The temperature 
measuring circuit comprising these resistors R,;,, R, is 
connected to an oscillator circuit 35 of the main body 16 
via the connector 9 of the probe 1, the connector 14 of 
the cable 15 and the cable 15. The oscillator circuit 35 
comprises a C-MOS inverter 1, a capacitor C, an analog 
switch (ASW) for switchingly connecting the resistor 
R, or Rt}, to the oscillator circuit in response to a control 
signal from a CPU, and a resistor R which protects the 
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C-MOS inverter I. The oscillator circuit 35 constitutes 
a portion of an A/D converter circuit. More speci? 
cally, the A/D converter circuit comprises a reference 
clock oscillator (OSC) 38 which oscillates at a ?xed 
frequency fa (e. g., 1 MHz), a counter (CT) 36 for count 
ing a predetermined number N1 of pulses in a pulse train 
f, generated when the resistor R; is connected to the 
oscillator circuit 35, and an up-down counter (U/D 
CT) 39 for counting up the pulses in‘a reference pulse 
train f0 generated by the reference clock oscillator 38 
for a time period T during which the CT 36 counts the 
predetermined number N1, and for counting down the 

‘ same reference pulse train fa until the value of the count 
reaches “0”. The CT 36 counts the pulses in a pulse 
train fm, generated when the resistor R,;, is connected to 
the oscillator circuit 35, for a period of time (equal to T) 
during which the U/D-CT 39 is counting down to “0”. 
The A/D converter circuit is controlled by a CPU 31. 
The latter executes temperature measurement control 
periodically in response to a timer-interrupt signal TIS 
having a period of, e.g., 1 sec, which is the result of 
frequency-dividing the reference pulse train f0 by a 
counter (CT) 40. In other words, the CPU 31 executes 
temperature measurement processing (not shown) the 
program for which is stored in a ROM 32. A RAM 33 
temporarily stores the temperature data as well as other 
data necessary for measurement processing. The ROM 
32 stores a correlation table, which is created by using a 
reference thermister, containing detected temperature 
values and digital display values having a predeter 
mined relationship with respect to the detected temper 
ature values. Numeral 34 denotes a driver circuit (LCD 
DR) for driving the liquid-crystal display device (LCD) 
17. Numeral 41 denotes a battery circuit which starts 
supplying power in response to depression of a power 
supply switch 22, and which stops supplying power in 
response to a signal from the CPU 31. 
The principle of operation of an electronic clinical 

thermometer having a disposable probe will now be 
described in accordance with the arrangement of FIG. 
20. When the analog switch ASW is switched over to 
the RS side, the oscillation frequency f, is given by the 
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following equation, in which k is a proportional con- . 
stant: 

f,=1/kCR, (1) 

The oscillation frequency f, does not vary with a change 
in temperature. When the analog switch ASW is 
switched over to the Rt), side, the oscillation frequency 
f”, is given by the following equation: 

?h=l/kCR,), (2) 

The temperature-resistance characteristic of the resistor 
R1), is given by the following equation: 

Rrh=Ra ¢Xp[B(1/ T1- 1/ T 0)] (3) 

R0: thermistor resistance value at reference tempera 
ture To 

Rm: thermistor resistance value at certain tempera 
ture T, 

B: B-constant of thermistor 
Accordingly, when R”, is connected, the oscillation 

frequency f,;, varies depending upon a change in temper 
ature. If the pulse train ft}, is counted for a gate time 
period Tc controlled to be a constant value, then the 
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counted value N1}, will vary in accordance with the 
following equation: 

N11,: Tc/I<CR,;I (4) 

If the counted value N, at the reference temperature To 
is assumed to be 

N,,= TC/kCRO (5) 

then the counted value N1}, at a certain temperature T, 
will be given by the following equation: 

Nrh=No¢xPl—B(1/Tr—1/Ta)] (6) 

The electronic clinical thermometer performs tem 
perature compensation based on the foregoing. Speci? 
cally, the gate time period T(; required for the pulse 
train f,, produced when the resistor R3 is connected, to 

’ be counted up to a ?xed count N1 is obtained, then the 
pulse train fm, which is produced when the resistor R,;, 
is connected, is counted for the same time period Tc, 
thereby obtaining a counted value N2. The counted 
values N1, N2 and the gate time period T5 are related as 
follows: ‘ 

and the counted values N1, N2 are related as follows: 

Nz=<f1h/J})N1 (8) 

Since the counted value N2 is obtained by counting for 
the gate time period TG when the resistor R”, has been 
connected, we have 

N; = TG/kCR”, (9) 
A counted value N20 at the reference temperature To is 
given by the following equation: 

1\'I2o= TG/kcR, (10) 

Accordingly, the counted value N; has a value propor 
tional to the two oscillation‘ frequencies 1",, f”, generated 
in the two counting operations, with the counted value 
N1 being a predetermined number. Thus, the counted 
value N2 is correct at all times and exhibits excellent 
reproducibility. ' 

Accordingly, even if a gentle variation with the pas 
sage of time or a variation with temperature appears in 
the circuit characteristics with the exception of RS and 
R111, a cancelling effect takes place with regard to the 
counted value N2. This makes it possible to provide a 
highly precise, highly stable electronic clinical ther 
mometer. If trimming or the like is carried out in such a 
manner that the value of R, becomes comparatively 
close to the resistance value Rm, of the thermister Rd, at 
the time of the reference temperature To, then the 
counted value N20 can be replaced by the counted value 
N1 to simplify the apparatus. Accordingly, the elec 
tronic clinical thermometer of this embodiment is 
equipped with the resistor R,;, or R, trimmed for each 
replaceable probe. To this end, the thermometer is han 
dled as one in which the counted value N20 is replaced 
at all times by the counted value N1 on the side of the 
thermometer main body 16, thus rendering the probe 
disposable. 

In accordance with the present invention as described 
above, the probe has a flat con?guration. As a result, 
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thermal response is excellent and measurement time can 
be shortened. 

In addition, since the probe is disposable, there is no 
risk of infection. This will increase the demand for such 
probes. 
As many apparently widely different embodiments of 

the present invention can be made without departing 
from the spirit and scope thereof, it is to be understood 
that the invention is not limited to the speci?c embodi 
ments thereof except as de?ned in the appended claims. 
What is claimed is: 
1. A temperature measuring probe comprising: 
a ?at, ?exible strip-shaped base member; 
a core member secured on said base member and 

including at least one cavity therein; 
a temperature measuring circuit including a tempera 

ture sensing body positioned within said at least 
one cavity of the core member, the thickness of 
said core member being approximately the same as 
that of said temperature sensing body; 

a conductor coupled to said temperature sensing 
body; 

a connector formed on one end of said base member; 
and 

a coating member on said core member for sealing the 
interior of said probe from the outside. 
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2. The temperature measuring probe according to 

claim 1, wherein said conductor is for leading an elec 
tric signal from said temperature sensing body to a main 
body for performing signal processing. 

3. The temperature measuring probe according to 
claim 1, wherein said temperature measuring circuit 
includes a precision compensating resistor and a linear 
izing resistor for said temperature sensing body, and 
said conductor is for leading electric signals from these 
elements to a main body for performing signal process 
ing. 

4. The temperature measuring probe according to 
claim 2 or 3, wherein said temperature sensing body is 
one of a thermistor and a thin-?lm body made of plati 
num. 

5. The temperature measuring probe according to 
claim 1, wherein said at least one cavity comprises at 
least one of polygonal and circular cavities at portions 
other than those corresponding to the circuit elements. 

6. The temperature measuring probe according to 
claim 1, wherein an adhesive portion is provided on a 
portion of a surface of the probe. 

7. The temperature measuring probe according to 
claim 1, further comprising a ?ller filling said at least 
one cavity which accommodates the temperature sens 
ing body therein, said ?ller having excellent thermal 
conductivity. 
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